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<400> 



1 



atggataaca 


atccgaacat 


caatgaatgc 


atuccttara 


attgtttaag 


taaccctgaa 


gtagaagtat 


taggtggaga 


aagaatagaa 


actggttaca 


ccccaatcga 


tatttccttg 


tcgctaacgc 


aatttctttt 


gagtgaat ut 


gttcccggcg 


ctggatttgt 


gttaggacta 


gttgatataa 


tatggggaat 


ttttggtccc 


tctcaatggg 


acgcatttct 


tgtacaaatt 


gaacagttaa 


ttaaccaaag 


aatagaagaa 


ttcgcragga 


accaagccat 


ttctagatta 


gaaggactaa 


gcaatcttta 


tcaaatttac 


gcagaat ctr 


ttagagagtg 


ggaagcagat 


cctacraatc 


cagcattaag 


agaagagatg 


cgtattcaar 


tcaatgacat 


gaacagtgcc 


crtacaaccg 


ctattcctct 


ttttgcagrt 


caaaaut at c 


aagttcctct 


tttatcagta 


tatgttcaag 


ct gcaaatut 


acattratca 


gttttgagag 


atgtttcagt 


gtttggacaa 


agg"C ggggat 


rrgatgccgc 


gacrarcaat 


agt.cgt~ aza 


atgat t taac 


taggctt at t 


ggcaactata 


cagatt atgc 


tgtacgctgg 


tacaa-acgg 


gattagaacg 


t g uaTgggga 


ccgcattcta 


gagattgggt 


aacgt a^aat 


caat ut agaa 


gagaattaac 


act aacugta 


u^aga'^aucg 


ttgctrjzgtt 


ccc gaatzat 


gat agt agaa 


gatatccaaz 


tcjaacagrt 


ucccaau'caa 


caagacaaa* 


"C-atacaaac 


ccag-azzag 


aaaazt uzga 


tgguagttrt 


cgaggcrcgg 


ctcacggcat 


agaaagaa g'w 


a utaggagic 


cacarttgat 


ggatatact- 


aacag -a ^aa 


ccat ctat ac 


ggargctcat 


agggg -1 a -~ 


attattggtc 


agggcatcaa 


ataatggctt 


zzcczzzagc 


czzzzccccq 


ccagaatzca 


ctrttccgct 


atatggaact 


a't gggaaau g 


cagctccaca 


acaacgtat: t 


czzgczcaac 


taggtcaggg 


cgt gzataga 


acaTi-atcgt 


ccactttata 


tagaagaccc 


tt-aata-ag 


ggataaataa 


t caacaacta 


tcrcttcttg 


acgggacaga 


atttgcttat 


ggaacctccu 


caaatttgcc 


atccgctgta 


tacagaaaaa 


gcggaacggt 


agattcgctg 


gat gaaaliac 


cgccacagaa 


taacaacgtg 


ccaccuaggc 


aaggatttag 


tcatcgatta 


agccatgtrt 


caatgtttcg 


ttcaggcttt 


agtaatagta 


gtgtaagtat 


aataagagct 


ccaacgtttt 


cttggcagca 


tcgcagtgct 


gaatttaata 


atataattcc 


ttcatcacaa 


attacacaaa 


tacctttaac 


aaaatctact 


aatcttggct' 


ctggaacttc 


tgtcgttaaa 


ggaccaggat 


ttacaggagg 


agatattctt 


cgaagaactt 


cacctggcca 


gatttcaacc 


ttaagagtaa 


atattactgc 


accattatca 


caaacatatc 


gggtaagaat 


tcgctacgct 


tctactacaa 


atttacaatt 


ccatacatca 



attgacggaa gacctattaa tcagggtaat ttttcagcaa ctatgagtag tgggagtaat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
S4C 
900 
G r* 

1C2D 
ICSO 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
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ttacagrccg gaagctttag gactgtaggt tttactactc cgtttaactr ttcaaatgga 1740 
tcaagtgtat ttacgttaag tgctcatgtc ttcaattcag gcaatgaagt ttatatagat 1800 
cgaattgaat ttgttccggc agaagtaacc tttgaggcag aatatgattt agaaagagca 1860 
caaaaggcgg tgaatgagct gtttacttct tccaatcaaa tcgggttaaa aacagatgtg 1920 
acggattatc atattgatca agtatccaat ttagttgagt gtttatcaga tgaattttgt 1980 
ctggatcaaa aacaagaatt gtccgagaaa gtcaaacatg cgaagcgact tagtgatgag 2040 

cggaatttac ttcaagatcc aaacttcaga gggatcaara gacaactaga ccgtggctgg 2100 

agaggaagta cggatattac catccaagga ggcgatgacg tattcaaaga gaattacgtt 2160 

acgcrartgg gtacctttga tgagtgctat ccaacgtatt tatatcaaaa aatagatgag 2220 

tcgaaartaa aagcctatac ccgttatcaa ttaagagcgt atatcgaaga tagtcaagac 2250 

tzagaaa-cr attraarrcg czacaazgza aaacargaaa cagtaaatgt gccaggtacg 2340 

gc'c-ccwzau ccccccztzc agcccaaagt ccaarcggaa agtgtggaga gccgaatcga 24CC 

t'Tcgcgccac acctucaatg gaatcctgac t::agartgut cgtgtaggga tggagaaaag 24 60 

zczccczazc atrcgcatca rtrctccrra gacat-gatg taggatgtac agac-taaar 2520 

gaggaccrag ctgtargggt gatcttraag attaagacgc aagatgggca cgcaagacta 2550 

gggaarcrag agrt" c-::cga acagaaacca tragtaggag aagcgctagc tcgrgtgaaa 264 0 

agagcggaga aaaaa-ggag agacaaacgt gaaaaat-cgg aatgggaaac aaatatcgtt 2700 

taraaagagg caaaagaatc tgragatgct trattrgtaa actctcaata tgatcaatta 2760 

caagcgga-a cgaarattgc catgartcat gcggcagata aacctgrtca ragcattcga 2520 

gaagcrrarc tgcctgagct gtctgtgatt ccgggtgtca atgcggctat ttt-gaagaa 2950 

ttagaagggc gtattttcac tgcattctcc ctatatgatg cgagaaatgt cattaaaaat 2940 

ggtgatttta ataatggctt atcctgctgg aacgtgaaag ggcatgtaga tgtagaagaa 3000 

caaaacaacc aacgttcggt ccttgttctt ccggaatggg aagcagaagt gtcacaagaa 3060 

gttcgtgtct gtccgggtcg tggctatatc cttcgrgtca cagcgtacaa ggagggatat 3120 

ggagaaggtt gcgtaaccat tcatgagatc gagaacaata cagacgaact ggagtttagc 3180 

aactgcgtag aagaggaaat ctatccaaat aacacggtaa cgtgtaatga ttatactgta 3240 

aatcaagaag aatacggagg tgcgtacact tctcgtaatc gaggatataa cgaagctcct 3300 

tccgtaccag ctgattatgc gtcagtctat gaagaaaaat cgtatacaga tggacgaaga 3360 

gagaatcctt gtgaatttaa cagagggtat agggattaca cgccactacc agttggttat 3420 
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gtgacaaaag aattagaata crtcccagaa accgataagg tatggattga gattggagaa 3480 
acggaaggaa catttatcgt ggacagcgtg gaattacrcc ttatggagga a 3531 

<210> 2 
<211> 1177 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 2 

Met Asp Asn Asn Pro Asn lie Asn Glu Cys lie Pro Tyr Asn Cys Leu 
15 lb 15 

Ser Asn Pro Glu Val Glu Val Leu Gly Gly Glu Arg lie Glu Thr Gly 

A o c on 

Tyr Thr Pro lie Asp lie Ser Leu Ser Leu Thr Gin Phe Leu Leu Ser 
35 ' 40 45 

Glu Phe Val Pro Gly Ala Gly Phe Val Leu Gly Leu Val Asp He He 
50 " 55** 60 

':'rp Gly He Phe Gly Pro Ser Gin Trp A.sp Ala Phe Leu Val Gli\ He 
e- 5 70 75 SO 

Glu Gin Leu He Asn Gin Arg He Glu Glu Phe Ala Arg Asn Gin Ala 

35 50 95 

He Ser Arg Leu Glu Gly Leu Ser Asn Leu Tyr Gin He Tyr Ala Glu 
100 ' 105 " 110 

Ser Phe Arg Glu Trp Glu Ala Asp Pro Thr Asn Pro Ala Leu Arg Glu 
115 " 120 125 

Glu Met Arg He Gin Phe Asn Asp Met Asn Ser Ala Leu Thr Thr Ala 
130 " 135 ' 140 

He Pro Leu Phe Ala Val Gin Asn Tyr Gin Val Pro Leu Leu Ser Val 
145 150 155 160 

Tyr Val Gin Ala Ala Asn Leu His Leu Ser Val Leu Arg Asp Val Ser 
165 170 ' 175 

Val Phe Gly Gin Arg Trp Gly Phe Asp Ala A.la Thr He Asn Ser Arg 

180 185 190 

Tyr Asn Asp Leu Thr Arg Leu He Gly Asn Tyr Thr Asp Tyr Ala Val 
19'5 200 205 

Arg Trp Tyr Asn Thr Gly Leu Glu A.rg Val Trp Gly Pro Asp Ser Arg 
210 215 220 

Asp Trp Val Arg Tyr Asn Gin Phe Arg Arg Glu Leu Thr Leu Thr Val 
225 ' 230 235 240 
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Leu Asp lie Val Ala Leu Phe Pro Asn Tyr Asp Ser Arg Arc Tyr Pro 

245 250 " 255 

lie Arg Thr Val Ser Gin Leu Thr Arg Glu lie Tyr Thr Asn Pro Val 

260 265 270 

Leu Glu Asn Phe Asp Gly Ser Phe Arg Gly Ser Ala Gin Gly lie Glu 
275 280 ' 285 

Arg Ser lie A.rg Ser Pro His Leu Met Asp lie Leu Asn Ser lie Thr 
290 2S5 ' 300 

lie Tvr Thr Asp Ala Kis Arg Gly Tyr Tyr Tvr Trp Ser Glv His Gin 

305 * * 310 " 315 ' 320 

lie Met Ala Ser Pro Val Gly Phe Ser Gly Pro Glu Phe Thr Phe Pro 

325 330 335 

Leu Tyr Gly Thr Met Gly Asn Ala Ala Pro Gin Gin Arg He Val Ala 

340 345 350 

Gin Leu Gly Gin Gly Val Tyr Arg Thr Leu Ser Ser Thr Leu Tyr Arg 

355 360 365 

Arg ? :o Phe Asn He Gly He Asn Asn Gin Gin L3U Ser Val Leu Aso 
3''0 ' 375 380 

Gly Thr Glu Phe Ala Tyr Gly Thr Ser Ser A.sn Leu Pro Ser Ala Val 

385 350 395 400 

Tyr Arg Lys Ser Gly Thr Val Asp Ser Leu Asp Glu He Pro Pro Gin 



Asn A.sn Asn Val Pro Pro Arg Gin Gly Phe Ser His A.rg Leu Ser His 
420 425 430 

Val Ser Met Phe Arg Ser Gly Phe Ser Asn Ser Ser Val Ser He He 
435 440 445 

Arg Ala Pro Thr Phe Ser Trp Gin His Arg Ser Ala Glu Phe Asn Asn 
450 455 460 

He He Pro Ser Ser Gin He Thr Gin He Pro Leu Thr Lys Ser Thr 
465 470 475 480 

Asn Leu Gly Ser Gly Thr Ser Val Val Lys Gly Pro Gly Phe Thr Gly 
485 490 495 

Gly Asp He Leu Arg Arg Thr Ser Pro Gly Gin He Ser Thr Leu Arg 
*■ 500 505 510 

Val Asn He Thr Ala Pro Leu Ser Gin Arg Tyr Arg Val Arg He Arg 
515 520 525 

Tyr Ala Ser Thr Thr Asn Leu Gin Phe His Thr Ser He Asp Gly Arg 
530 535 540 



405 



410 



415 
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Pro He Asn Gin Gly Asn Phe Ser Ala Thr Met Ser Ser Gly Ser Asn 
545 550 555 560 

Leu Gin Ser Gly Ser Phe Arg Thr Val Gly Phe Thr Thr Pro Phe Asn 
565 570 575 

Phe Ser Asn Gly Ser Ser Vai Phe Thr Leu Ser Ala His Val Phe Asn 
580 585 590 

Ser Giy Asn Glu Val Tyr lie Asp Arg He Giu Phe Val Pro Ala Glu 
595 600 605 

Val Thr Phe Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys Ala Val 
610 615 620 

A-sn Glu Leu Phe Thr Ser Ser Asn Gin He Giy Leu Lys Thr Asp Vai 
625 630 635 640 

Thr Asp Tyr His He Asp Gin Vai Ser Asn Leu Val Glu Cys Leu Ser 
645 650 655 

Asp Glu Phe Cys Leu Asp Glu Lys Gin Glu Leu Ser Glu Lys Val Lys 

660 665 670 

His Ala Lys Arg Leu Ser Asp Glu Arg A.sn Leu Leu Gin Asp Pro Asn 
675 ' 680 685 

Phe Arg Giy He Asn Arg Gin Leu Asp Arg Giy Trp Arg Giy Ser Thr 
690 ' ' 695 - ^ . 

Asp He Thr He Gin Giy Giy Asp Asp Vai Phe Lys Giu Asn Tyr Vai 
705 710 715 720 

Thr Leu Leu Gly Thr Phe Asp Giu Cys Tyr Pro Thr Tyr Leu Tyr Gin 
725 730 735 

Lys He Asp Giu Ser Lys Leu Lys Ala Tyr Thr Arg Tyr Gin Leu Arg 
'740 " " 745 ^ 750 

Gly Tyr He Giu Asp Ser Gin Asp Leu Glu He Tyr Leu He Arg Tyr 
755 * 760 765 

Asn Ala Lys His Giu Thr Val Asn Vai Pro Gly Thr Gly Ser Leu Trp 
770 775 780 

Pro Leu Ser Ala Gin Ser Pro He Gly Lys Cys Giy Giu Pro Asn Arg 
785 790 " 795 800 

Cys Ala Pro His Leu Glu Trp Asn Pro Asp Leu Asp Cys Ser Cys Arg 
805 810 815 

Asp Giy Glu Lys Cys Ala His His Ser His His Phe Ser Leu Asp He 
820 825 830 

Asp Val Gly Cys Thr Asp Leu Asn Glu Asp Leu Giy Val Trp Val He 
835 840 845 
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Phe Lys He Lys Thr Gin Asp Gly His Ala Arg Leu Gly Asn Leu Glu 

850 855 860 

Phe Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg Val Lys 
865 870 875 880 

Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Glu Trp Glu 
885 890 " 895 

Thr Asn He Val Tyr Lys Glu Ala Lys Glu Ser Val Asp Ala Leu Phe 
900 905 * 910 

Val Asn Ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr Asn He Ala Met 
915 920 925 

He His Ala Ala Asp Lys Arg Val His Ser He Arg Glu Ala Tyr Leu 
930 935 940 

Pro Glu Leu Ser Val He Pro Gly Val A.sn Ala Ala He Phe Glu Glu 
945 950 S55 960 

Leu Glu Gly Arc He Phe Thr Ala Phe Ser Leu Tyr Asp Ala Arg Asn 

965 970 * 975 

Val He Lys Asn Gly .Asp Phe A.sn A.sn Gly Leu Ser Cys Trp Aon Val 
930 985 990 

Lys Gly His Val Asp Val Glu Glu Gin .Asn A.sn Gin A.rg Ser Val Lei 
995 1000 1005 

Val Leu Pro Glu Trp Glu Ala Glu Val Ser Gin Glu Val Arg Val 
ICIO 1015 1020 

Cys Pro Gly Arg Gly Tyr He Leu Arg Val Thr A.la Tyr Lys Glu 
1025 1030 " 1035 

Gly Tyr Gly Glu Gly Cys Val Thr He His Glu He Glu Asn Asn 
1040 " 1045 1050 

Thr Asp Glu Leu Lys Phe Ser A.sn Cys Val Glu Glu Glu He Tyr 
1055 " 1060 1065 

Pro A.sn Asn Thr Val Thr Cys Asn Asp Tyr Thr Val Asn Gin Glu 
1070 1075 ' " 1080 

Glu Tyr Gly Gly Ala Tyr Thr Ser Arg A.sn Arg Gly Tyr Asn Glu 
1085 1090 1095 

Ala Pro Ser Val Pro Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys 
1100 ■ 1105 1110 

Ser Tyr Thr Asp Gly Arg Arg Glu Asn Pro Cys Glu Phe Asn Arg 
1115 1120 1125 

Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lys 
1130 1135 1140 
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Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp lie Glu He 
1145 1150 1155 

Gly Glu Thr Glu Gly Thr Phe He Val Asp Ser Val Glu Leu Leu 
1160 1165 " 1170 

Leu Met Glu Glu 
1175 



<210> 3 
<211> 3537 
<212> DNA 

<213> Bacillus thuringiensis 
<400> 3 

atggataaca acccgaacat caatgaatgc attccttana artgtttaag taaccctgaa 60 

g-cagaagtat taggtggaga aagaatagaa actggttaca ccccaatcga tatttccttg 120 

tcgcraacgc aattrctttt gagtgaattt gttcccgg-cg ctgcatttgr gttaggacta 180 

cttcatataa taiggggaat zzzzgqzccc tctcaatggg acqcatutcc rgtacaaatt: 240 

gaacaqrtaa zraaccaaag a?v.agaagaa ttcgctacga accaagccat ttctagatta 300 

gaaggactaa gcaaicitta rcaaatttac gcagaatctr ttagagagtg ggaagcagat 360 

cctactaa-c cagcattaag agaagagatg cgta-tcaar rcaatgacar gaacagtgcc 420 

ctracaaccg zzaztcctct tztggcagtt caaaattatc aagttcctct tttatcagta 480 

taucrrcaag crgcaaattt acarrtazca gtttrgagag atgrrtcag- gtttggacaa 540 

s^^tggggat rtgatgccgc gactatcaat agtcgttata atgatttaac taggcttart 600 

ggcaacrara cagattatgc zgtgcgctgg tacaatacgg gattagagcg tgtatgggga 660 

ccggatrcta gagattgggt aaggtataat caatttacaa gagagctaac acttactgta 720 

t-agaratcg ttgctctatt ctcaaattat gatagtcgaa ggtatccaat tcgaacagtt 780 

tcccaattaa caagagaaat ttatacgaac ccagtattag aaaattttga tggtagtttt 840 

cgtggaatgg ctcagagaat agaacagaat attaggcaac cacatcttat ggatatcctt 900 

aatacTiataa ccatttatac tgatgtgcat agaggcttta attattggtc 'agggcatcaa 960 

ataacagctt ctcctgtagg gttttcagga ccagaattcg cattcccttt atttgggaat 1020 

gcggggaatg cagctccacc cgtacttgtc tcattaactg gtttggggat ttttagaaca 1080 

ttatcttcac ctttatatag aagaattata cttggttcag gcccaaataa tcaggaactg 1140 

tttgtccttg atggaacgga gttttctttt gcctccctaa cgaccaactt gccttccact 1200 

ataratagac aaaggggtac agtcgattca ctagatgtaa taccgccaca ggataatagt 1260 
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ctaccacctc 


gtgcgggar L 


t_agccaT.cga 


t Lgag ucarg 


i_i.acaa ugcc 


gagccaagca 


13zU 


gc "cggagcag 


^ ^ ^ ^ ^ ^ ^ ^ 

utLacccccL 




cgTicctatgt 


tctcttggat 


a cat cgt agt 


T T Q n 
i J 0 U 


gctgaattra 


a^aaLauaai. 


rgcaLcggar 


agt att actc 


aaatccctgc 


agtgaaggga 


14 4 0 


aacuttcttt 


L. uaa ugg L U.C 


ugraazz Lca 


ggaccaggat 


u u ac ugg rgg 


ggact t agtt 


n c A n 


agattaaata 


g ucg i-ggaaa 


LcacauLcag 


aat agagggt 


a ua u cgaagr. 


t ccaat tcac 


lo bU 


uticccatcga 


CGLwucLccag 


a ^ 2 /*• ^ ^ ^ 

aucuCgagu 


cgtgtacggz 


a ^ ^ ^ ^ ^ 

GugCwUCuyu 


aaccccy a u u 


T c 0 n 


cacctcaacg 


ttaat'cgggg 


taatt cat cc 


a'cttttu.cca 


at acagt acc 


agctacagct 


T O O 


acgrcat tag 


ataarctaca 


e ucaagxigai. 


tttiggt "cat 


^ ^ ^ ^ 2 ^ ^ 

u cgaaag^gc 


caa ngc u L L u 


1 / 4 U 


accucc^cau 


T" a t^c'^ a a a 




a/^aaa^"^~~a 




oggagLgaL.a 


X 0 u u 


cu acacacat: 


^^^<- m. ^ mm 

uv.v^cauuuaL 


t ccagt tiact 


gcaacacticg 


aggc"cgaata 


taatct ggaa 




acagcgcaga 


aggcgg-gaa 


tgcgc-grtt 


a cg'C c"C a ca a 


cCcaaCwsgg 


gczaaaaaca 




a a u gz a a c g g 


a L. uazcawau 


- C 'w d i V-j l_ 








" con 

i o \j 


"C i-Z'^gcc w^g 


a "cgaaaagcg 


agaauugLi-c 


gagaaag'cca 


cLacaLgcMaa 


gcgac" cag'c 


^ U 4 U 


gaugaacgca 


a"C"C" ac~ cca 


agaTwCaaa'C 


■^■ccaaagaca 


*c"caataggca 


cc-s^agccCv- u 


Z J. u U 


ggg^gggccg 


gaag"cacacc 


gacwaccatc 


caaggagggg 


c u gc: u CL u 


laaagaaaa w 




'cacg'cacac 


w ca gg~ ac 


c~"~ga"cgag 


'Cgcza'cccaa 


ca z a u w g'z a 


'ccaaaaaacc 


9 9 9 ,-\ 


gazgaazcaa 


aaL'aaaagc 


c ti "C "C a c c c g 


natLcaa'C'caa 


gagggt a*c a" 


cgaagarag w 


'5 0 Q O 
Z Z Q w 


caagac" tag 


aaa"C'cau'Cti 


aatt cgctac 


aat gcaaaac 


at gaaacagt 


aaatzctgcca 


U 


gg'cacgGC'C u 


cc~ "C ar ggc c 


gccct cagcc 


caaagcccaa 


"ccggaaagt g 


t ggsgagccc 




aa wCgatgcg 


cgccacacct 


t gaat ggaat 


cctgacct ag 


att gt t cgtg 


tagggatcca 


2 4 oU 


gaaaagtgtg 


cccarcatt c 


gcat cattt c 


t cct t agaca 


ttgat gtagg 


at gt acagac 


o E *^ n 


ttaaatgagg 


acctaggt gt 


atgggtgatc 


tttaagat t a 


agacgcaaga 


tgggcacgca 


2580 


agactaggga 


atctagagtt 


tctcgaagag 


aaacca c t ag 


taggagaagc 


gctagctcgt 


2 64 0 


gtgaaaagag 


cggagaaaaa 


atggagagac 


aaacgtgaaa 


aattggaatg 


ggaaacaaat 


2700 


atcgtttata'" 


aagaggcaaa 


agaatctgta 


gatgctttat 


ttgtaaactc 


tcaatatgat 


2760 


caattacaag 


cggatacgaa 


tattgccatg 


attcatgcgg 


cagataaacg 


tgttcatagc 


2820 


attcgagaag 


cttatctgcc 


tgagctgtct 


gtgattccgg 


gtgtcaatgc 


ggctattttt 


2880 


gaagaattag 


aagggcgtat 


tttcactgca 


ttctccctat 


atgatgcgag 


aaatgtcatt 


2940 
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aaaaatggtg attttaataa tggcttatcc tgctggaacg tgaaagggca tgtagatgta 3000 

gaagaacaaa acaaccaacg ttcggtcctt gttgttccgg aatgggaagc agaagtgtca 3060 

caagaagttc gtgtctgtcc gcgtcgtggc tatatccttc gtgtcacagc gtacaaggag 3120 

ggatatggag aaggttgcgt aaccattcat gagatcgaga acaatacaga cgaactgaag 3180 

tttagcaact gcgtagaaga ggaaatctat ccaaataaca cggtaacgtg taatgattat 3240 

actgtaaatc aagaagaata cggaggtgcg tacacttcrc gtaatcgagg atataacgaa 3300 

gctcctrccg taccagctga ttatgcgtca gtctatgaag aaaaatcgta tacagatgga 3360 

cgaagagaga atccttgtga atttaacaga gggra^aggg attacacgcc actaccagtt 3420 

rrrrr -t" a-i- rr"}" rrs r- a a a rra s r a rr a a -h a "t- r» /-r«a r's a a /-r-rr a r a a rr/^+* a /-f /-f a r» -a *- <*- "S a Q n 

— —— — 3— 3— — — — — —3 — — — — — w V w w ^ Mwk«M»^^wwh.%^ yfcAWW^^tii^Sl,^ -J-SUW 

ggagaaacgg aaggaacatr tatcgtggac agcgtggaar tactccttat ggaggaa 3537 



<210> 4 
<211> 1179 
<212> ?RT 

<213> Bacillus thuringiensis 

<400> 4 

Mez Asp Asn Asn Pro Asn lie A.sn 
1 ' 5 

Ser Asn Pro Glu Val Glu Val Leu 
20 

Tyr Thr Pro lie Asp lie Ser Leu 
35 ^ 40 

Glu Phe Val Pro Gly Ala Gly Phe 
50 ^ 55 

Trp Gly lie Phe Gly Pro Ser Gin 
65 70 

Glu Gin Leu lie Asn Gin Ajrg lie 
85 

lie Ser Arg Leu Glu Gly Leu Ser 
100 

Ser Phe Arg Glu Trp Glu Ala Asp 
115 120 

Glu Met Arg lie Gin Phe Asn Asp 
130 135 

lie Pro Leu Leu Ala Val Gin A.sn 
145 150 
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Glu Cys He Pro 

10 

Glv Glv Glu Arg 
25 

Ser Leu Thr Gin 



Val Leu Gly Leu 
60 

Trp A.sp A.la Phe 
75 

Glu Glu Phe Ala 
90 

A.sn Leu Tyr Gin 
105 

Pro Thr A.sn Pro 



Met Asn Ser Ala 
140 

Tyr Gin Val Pro 
155 



Tyr A.sn- Cys Leu 
15 

He Glu Thr Gly 
30 

Phe Leu Leu Ser 
4 5 

Val Asp He He 



Pro Val Gin He 
80 

Arg Asn Gin Ala 
95 

He Tyr Ala Glu 
110 

Ala Leu Arg Glu 
125 

Leu Thr Thr Ala 



Leu Leu Ser Val 
160 



11 ^^cket No: M12C1FDF3D2 



Tvr Val Gin Ala Ala Asn Leu His Leu Ser Val Leu Arg Asp Val Ser 
165 170 175 

Val Phe Gly Gin Arg Trp Gly Phe Asp Ala Ala Thr lie Asn Ser Arg 
180 185 190 

Tyr Asn Asp Leu Thr Arg Leu lie Gly A.sn Tyr Thr Asp Tyr A.la Val 
195 200 205 

A.rg Trp Tyr Asn Thr Gly Leu Glu A-jrg Val Trp Gly Pro Asp Ser Arg 
210 ' 215 ' 220 

Asp Trp Val Arg Tyr Asn Gin Phe A-rg Arg Glu Leu Thr Leu Thr Val 
225 ' " 230 235 240 

Leu A.sp lie Val Ala Leu Phe Ser A.sn Tyr A.sp Ser Arg Arg Tyr Pro 
245 250 * ^ 255 

lie A.rg Thr Val Ser Gin Leu Thr A.rg Glu lie Tyr Thr Asn Pro Val 
260 265 270 

Leu Glu Asn Phe Asp Gly Ser Phe A.rg Gly Met: Ala Gin Arg He Glu 

275 280 235 

Gin A-sn He Arg Gin Pro His Leu Met A.so He Leu Asn Ser He Thr 
290 ' 295 ' 300 

He Tyr Thr A.sp Val His Arg Gly Phe Asn Tyr Trp Ser Gly His Gin 
305 " ' 310 ' 315 " ^ 320 

He Thr Ala Ser Pro Val Gly Phe Ser Gly Pro Glu Phe Ala Phe Pro 
325 330 335 

Leu Phe Glv Asn Ala Gly Asn A.la Ala Pro Pro Val Leu Val Ser Leu 
340 345 350 

Thr Gly Leu Gly He Phe Arg Thr Leu Ser Ser Pro Leu Tyr Arg Arg 
355 " ' 360 365 

He He Leu Gly Ser Gly Pro A.sn Asn Gin Glu Leu Phe Val Leu Asp 
370 375 380 

Gly Thr Glu Phe Ser Phe Ala Ser Leu Thr Thr Asn Leu Pro Ser Thr 
385 390 395 400 

He Tyr Arg Gin Arg Gly Thr Val A.sp Ser Leu Asp Val He Pro Pro 
405 410 415 

Gin Asp Asn Ser Val Pro Pro Arg Ala Gly Phe Ser His Arg Leu Ser 
' 420 425 430 

His Val Thr Met Leu Ser Gin Ala Ala Gly Ala Val Tyr Thr Leu Arg 
435 440 445 

Ala Gin Arg Pro Met Phe Ser Trp He His Arg Ser Ala Glu Phe Asn 
450 455 460 
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12 wicket No: M12C1FDF3D2 



Asn He lie Ala Ser Asp Ser He Thr Gin He Pro Ala Val Lvs Glv 
465 470 475 480 

Asn Phe Leu Phe Asn Gly Ser Val He Ser Gly Pro Gly Phe Thr Gly 
485 4S0 495 

Gly Asp Leu Val Arg Leu Asn Ser Ser Gly Asn Asn He Gin Asn A^-g 
500 505 510 

Gly Tyr He Glu Val Pro He His Phe Pro Ser Thr Se>- Thr Ar-a Tvr 
515 520 525 ' 

Arg Val Arg Val Arg Tyr Ala Ser Val Thr Pro He His Leu Asn Val 
530 535 540 

Asn Trp Gly Asn Ser Ser He Phe Ser Asn Thr Val Pro ;n a T^^- ;il£ 
5^5 550 555 *" 560 

Thr Ser Leu Asp Asn Leu Gin Ser Ser A.sp Phe Gly Tyr Phe Glu Ser 
565 570 575 

Ala Asn Ala Phe Thr Ser Ser Leu Gly Asn He Val Gly Val Arg Asn 
530 585 590 

Phe Ser Gly Thr Ala Gly Val He He As? Arc Phe Glu Phe He Pro 
555 600 " ' 605 

Val Thr Ala Thr Leu Glu Ala Glu Tyr Asn Leu Glu Arg Ala Gin Lys 
610 615 620 

Ala Val Asn Ala Leu Phe Thr Ser Thr Asn Gin Leu Gly Leu Lvs 
625 630 655 ' ^40 

Asn Val Thr As? Tyr His He Asp Gin Val Ser Asn Leu Val Thr Tv- 
645 650 655 

Leu Ser As? Glu Phe Cys Leu As? Glu Lvs Ara Glu Leu Se- Glu Lys 
660 665 670 

Val Lys His Ala Lys Arg Leu Ser Asp Glu A^g Asn Leu Leu Gin Aso 
675 680 685 

Ser Asn Phe Lys As? He Asn Arg Gin Pro Glu Arg Gly Trp Gly Glv 
690 695 700 

Ser Thr Gly He Thr He Gin Gly Gly Asp As? Val Phe Lys Glu Asn 

710 715 720 

Tyr Val Thr Leu Ser Gly Thr Phe Asp Glu Cys Tyr Pro Thr Tyr Leu 
725 730 735 

Tyr Gin Lys He Asp Glu Ser Lys Leu Lys Ala Phe Thr Arg Tyr Gin 
740 745 750 

Leu Arg Gly Tyr He Glu Asp Ser Gin Asd Leu Glu He Tyr Leu He 
755 760 765 
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Arg Tyr Asn Ala Lys His Glu Thr Val Asn Val Pro Gly Thr Gly Ser 
770 775 780 

Leu Trp Pro Leu Ser Ala Gin Ser Pro He Gly Lys Cys Gly Glu Pro 
785 790 795 " 800 

Asn Arg Cys Ala Pro His Leu Glu Trp Asn Pro Asp Leu Asp Cys Ser 
805 810 ' 815 

Cys Arg Asp Gly Glu Lys Cys Ala His Kis Ser His His Phe Ser Leu 
820 825 830 

Asp He Asp Val Gly Cys Thr Asp Leu Asn Glu Asp Leu Gly Val Trp 
835 840 " 845 

Val He Phe Lys He Lys Thr Gin Asp Gly His Ala Arg Leu Gly Asn 
850 855 * ' 860 

Leu Glu Phe Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg 
865 870 875 830 

Val Lys Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Glu 
8S5 8S0 " " 895 

Trp Glu Thr Asn He Val Tyr Lys Glu Ala Lys Glu Ser Val Asp Ala 
900 " 905 " 910 

Leu Phe Val Asn Ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr Asn He 
915 " 920 925 

Ala Me- He His Ala Ala Asp Lys Arg Val His Ser He Arg Glu Ala 
930 935 ' 940 

Tyr Leu Pro Glu Leu Ser Val He Pro Gly Val Asn Ala Ala He Phe 
945 950 ' 955 960 

Glu Glu Leu Glu Gly Arg He Phe Thr Ala Phe Ser Leu Tyr Asp Ala 
965 970 975 

Arg Asn Val He Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Tro 
980 985 990 

Asn Val Lys Gly His Val Asp Val Glu Glu Gin Asn Asn Gin Arg Ser 

995 1000 1005 

Val Leu Val Val Pro Glu Trp Glu Ala Glu Val Ser Gin Glu Val 
.1010 1015 1020 

Arg Val Cys Pro Gly Arg Gly Tyr He Leu Arg Val Thr Ala Tyr 
1025 1030 1035 

Lys Glu Gly Tyr Gly Glu Gly Cys Val Thr He His Glu He Glu 
1040 1045 1050 

Asn Asn Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu 
1055 1060 1065 
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lie Tyr Pro Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr Val Asn 

1070 1075 1080 

Gin Glu Glu Tyr Gly Gly Ala Tyr Thr Ser A.rg Asn Arg Gly Tyr 

1085 1090 1095 

A.sn Glu Ala Pro Ser Val Pro Ala Asp Tyr A.la Ser Val Tyr Glu 

1100 1105 1110 

Glu Lys Ser Tyr Thr Asp Gly Arg Arg Glu A.sn Pro Cys Glu Phe 

1115 1120 1125 

Asn Arg Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val 

1130 ' " 1135 1140 

Thr Lys Glu Leu Glu Tyr Phe Pro Glu Thr A.sp Lys Val Trp lie 

1145 1150 1155 

Glu lie Gly Glu Thr Glu Gly Thr Phe lie Val Asp Ser Val Glu 

1160 ' 1165 1170 

Leu Leu Leu Met Glu Glu 
1175 



<21C> 5 
<211> 3531 
<212> DNA 

<213> Bacillus rhuringiensis 

<40C> 5 

a-gga-aaca atccgaacat caatgaatgc attcc-taza attgtttaag taaccctgaa 6C 

gtagaagtat taggrggaga aagaaragaa actggttaca ccccaatcga tatttccttg 120 

tcgc-aacgc aar-^ic utz' cagugaaztL gttcccgctg ctggatttgr gtizaggacta 18C 

grtga^ataa targgggaat trttggtccc tctcaatggg acgcatttct tgtacaaatt 240 

gaacagttaa tzaaccaaag aatagaagaa trcgctagga accaagccat ttctagatta 300 

gaaggactaa gcaatcttta tcaaatttac gcagaatctt ttagagagtg ggaagcagat 360 

cctactaatc cagcattaag agaagagatg cgtattcaat tcaatgacat gaacagtgcc 420 

cttacaaccg ctattcctct ttttgcagtt caaaattatc aagttcctct tttatcagta 480 

tatgtrcaag ctgcaaattt acatttatca gttttgagag atgtttcagt gtttggacaa 540 

aggtggggat ttgatgccgc gactatcaat agtcgttata atgatttaac taggcttatt 600 

ggcaactata cagattatgc tgtacgctgg tacaatacgg gattagaacg tgtatgggga 660 

ccggattcta gagattgggt aaggtataat caatttagaa gagaattaac actaactgta 720 

ttagatatcg ttgctctgtt cccgaattat gatagtagaa gatatccaat tcgaacagtt 780 
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tcccaattaa 


caagagaaat 


ttatacaaac 


ccagrarrag 


aaaattttga 


tggtagtttt 


840 


cgacgctcgg 


ctcagggcat 


agaaagaagt 


attacgagrc 


cacatttgat 


ggatatactt 


900 


aacagt ataa 


ccatctarac 


ggatgctcat 


agggg i_ wa u ti 


attattggtc 


agggcatcaa 


960 


ataatggctt 


ctcctgtagg 


gttttcgggg 


ccagaattca 


cttttccgct 


atatggaact 


1020 


atgggaaatg 


cagctccaca 


acaacgtatt 


gttgctcaac 


taggtcaggg 


cgtgtataga 


1080 


acattarcgt 


ccactttata 


tagaagacct 


tttaauauag 


ggataaataa 


tcaacaacta 


1140 


tctgttcttg 


acgggacaga 


atttgcttat 


ggaaccr cct 


caaatttgcc 


atccgctgta 


1200 


tacagaaaaa 


gcggaacggt 


agattcgctg 


aaugaaa'cac 


cgccacagaa 


taacaacgtg 


1260 


ccacctaggc 


aagaatttag 


tcatcgatta 


agccatgttt 


caatgtttcg 


ttcaggcttt 


1320 


agtaatagra 


gtgraagtat 


aataagagct 


ccaacgt u w u 


cttggcagca 


tcgcagtgct 


1380 


gaattraata 


atataattcc 


ttcatcacaa 


a"ttacacaaa 


"tacctituaac 


aaaatct act 


1440 


a a "C c u ~ g g c c 


ciggaaCwtLC 


cg*;:cgtt.aaa 


ggaccaggai: 


ttacaggagg 


aga'^iafcctu 


1500 


cgaagaawH*^ 


cacctiggcca 


ga'^r'Lcaacc 


'tuaagagi.aa 


a^a cLaccgc 


accartatca 


1560 


caaagaiatc 


ggg" aagaan 


wcgctacgcc 


tctac-acaa 


atrtacaatt 


cca uaca" ca 


1620 


Guugacggaa 


gaccra~"aa 


tcagggtaat 


ttttcagcaa 


ctatgagrag 


tgggagt aat 


1680 


ttacag.ccg 


caagcr^^ag 


gactgtaggt 


rttac -ac-c 


eg u t t.aac"C u 


trcaaargga 


1740 


t caag't gtat 


"racgtzaag 


"C gcz ca "cgu c 


utcaazzcag 


gcaatgaagt 


u'ta'ca'caga'C 


1300 


cgaa'cr gaa u 


ttgttccggc 


agaagtaacc 


trtcaggcag 


aauatgatZw 


agaaagagca 


1360 


caaaaggcgg 


tgaatgagct 


gtttacttct 


t ccaa'C caa-a 


tcgggttaaa 


aacagatgtg 


1920 


acggatnauC 


atattga rca 


agzatccaat 


L ag"C - gag~ 


gtttat caga 


tgaattrtgt 


1980 


ctggargaaa 


aacaagaatt 


gtccgagaaa 


gucaaaca.zg 


cgaagcgact 


tagtgatgag 


2040 


cggaattrac 


ttcaagatcc 


aaacttcaga 


gggat caara 


gacaactaga 


ccgtggctgg 


2100 


agaggaagta 


cggatattac 


catccaagga 


ggcgatgacg 


tattcaaaga 


gaattacgtt 


2160 


acgctattgg 


gtacctttga 


tgagtgctat 


ccaacgtatt 


tatatcaaaa 


aatagatgag 


2220 


tcgaaattaa ^aagcctatac 


ccgttatcaa 


ttaagagggt 


atatcgaaga 


tagtcaagac 


2280 


ttagaaatct 


atttaattcg 


c'tacaa'Cgca 


aaaca uga aa 


cag'taaa'tg't 


gccaggt acg 


234 0 


ggttccttat 


ggccgctttc 


agcccaaagt 


ccaatcggaa 


agtgtggaga 


gccgaatcga 


2400 


tgcgcgccac 


accttgaatg 


gaatcctgac 


ttagattgtt 


cgtgtaggga 


tggagaaaag 


2460 


tgtgcccatc 


attcgcaica 


tttctcctta 


gacattgat:g 


taggatgtac 


agacttaaat 


2520 
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gaggacctag 


gtgtatgggt 


gatctttaag 


att aagacgc 


aagatgggca 


cgcaagacta 


2580 


gggaatctag 


agtttctcga 


agagaaacca 


ttagtaggag 


aagcgctagc 


tcgtgtgaaa 


2640 


agagcggaga 


aaaaatggag 


agacaaacgt 


gaaaaattgg 


aatgggaaac 


aaatatcgtt 


2700 


tataaagagg 


caaaagaatc 


tgtagatgct 


ttatttgtaa 


actctcaata 


tgatcaatta 


2760 


caagcggara 


cgaatattgc 


catgattcat 


gcggcagat a 


aacgtgttca 


tagcattcga 


2820 


gaagcttatc 


tgcctgagct 


gtctgtgatt 


ccgggtgtca 


atgcggctat 


ttttgaagaa 


2880 


ttagaagggc 


grattttcac 


tgcattctcc 


ctatatgatg 


cgagaaatgt 


cattaaaaat 


2940 


gctgatt* t a 


ataatggctt 


atcctgctgg 


aacgtgaaag 


ggcatgtaga 


tgtagaagaa 


3000 


caaaacaacc 


aacgtt ccgt 


ccttgttctt 


ccggaatggg 


aagcagaagt 


gtcacaagaa 


3060 


grtcgrgtct 


gtccgggrcg 


'^ggci^auacC 


ctt cgtgt ca 


cagcgtacaa 


ggagggatat 


3120 


ggagaaggtt 


g c gt a a c c a t 


tcatgagatc 


gagaacaat a 


cagacgaact 


ggagtttagc 


3180 


aac wgcgtag 


aacaggaaat 


ctat ccaaat 


aacacggtaa 


cgt gt aa"siga 


tt at act gt a 


32 '1.0 


aa* caagaac 


a v.Tiacggagg 


t gcgt acact 


tctcgtaat c 


cagcat ataa 


cgaagct cct 


33-..0 


rccgtaccag 


gat tat gc 


gtcagtctat 


gaagaaaaat 


cgtatacaga 


tggacgaaga 


3360 


gagaarcCwt 


g-gaatttaa 


cagagggtat 


agggattaca 


cgccactacc 


agttggttat 


3420 


g* gacaaaag 


aattagaat a 


cttcccagaa 


accgataagg 


tatggattga 


ga - -ggsgaa 


3480 


acggaaggaa 


cat t tat cgt 


ggacagcgtg 


gaattact cc 


ttat ggagga 


a 


3531 



<210> 6 
<211> 1177 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 6 

Met Asp Asn Asn Pro Asn lie Asn Glu Cys lie Pro Tyr Asn Cys Leu 
15 10 15 

Ser Asn Pro Glu Val Glu Val Leu Gly Gly Glu Arg lie Glu Thr Gly 
20 25 30 

Tyr Thr Pro He Asp He Ser Leu Ser Leu Thr Gin Phe Leu Leu Ser 
35" 4 0 4 5 

Glu Phe Val Pro Gly Ala Gly Phe Val Leu Gly Leu Val Asd He He 
50 .55 60 ' 

Trp Gly He Phe Gly Pro Ser Gin Trp Asp Ala Phe Leu Val Gin He 
65 70 * 75 80 
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Glu Gin Leu lie Asn Gin Arg lie Glu Glu Phe A.la Arg Asn Gin Ala 
85 90 95 

lie Ser Arg Leu Glu Gly Leu Ser Asn Leu Tyr Gin lie Tyr Ala Glu 
100 105 110 

Ser Phe Arg Glu Trp Glu Ala Asp Pro Thr Asn Pro Ala Leu Arg Glu 
115 120 125 

Glu Met Arg lie Gin Phe Asn Asp Met A.sn Ser A.la Leu Thr Thr Ala 
130 135 ' 140 

lie Pro Leu Phe Ala Val Gin Asn Tyr Gin Val Pro Leu Leu Ser Val 
145 150 155 160 

Tyr Val Gin Ala Ala Asn Leu His Leu Ser Val Leu Arg Asp Val Ser 
165 170 ' 175 

Val Phe Gly Gin Arg Trp Gly Phe Asp A.la .Ala Thr lie Asn Ser Arg 

ISO 185 190 

Tyr Asn Asp Leu Thr Arg Leu lie Gly Asn Tyr Thr Asp Tyr Ala Val 
195 200 205 

A.rg Trp Tyr Asn Thr Gly Leu Glu Arg Val Tro Gly Pro Aso Ser Ara 
210 215 * 220 

Asp Trp Val Arg Tyr Asn Gin Phe A.rg A.rg Glu Leu Thr Leu Thr Val 
225 ' " 230 " 235 240 

Leu Asp lie Val Ala Leu Phe Pro Asn Tyr Asp Ser Arg Arg Tyr Pro 
245 250 ' 255 

He Arg Thr Val Ser Gin Leu Thr A.rg Glu He Tyr Thr Asn Pro Val 
260 265 " 270 

Leu Glu Asn Phe Asp Gly Ser Phe Arg Gly Ser Ala Gin Gly He Glu 
275 280 " 285 

Arg Ser He Arg Ser Pro Kis Leu Met A.so He Leu Asn Ser He Thr 

290 295 300 

He Tyr Thr Asp Ala Kis Arg Gly Tyr Tvr Tyr Trp Ser Gly His Gin 
305 310 ^ 315 ' 320 

He Met Ala Ser Pro Val Gly Phe Ser Gly Pro Glu Phe Thr Phe Pro 
325 330 335 

Leu Tyr Gly Thr Met Gly Asn Ala Ala Pro Gin Gin Arg He Val Ala 
340 345 350 

Gin Leu Gly Gin Gly Val Tyr Arg Thr Leu Ser Ser Thr Leu Tyr Arg 
355 360 365 

Arg Pro Phe Asn He Gly He Asn Asn Gin Gin Leu Ser Val Leu Asp 
370 375 380 
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Gly Thr Glu Phe Ala Tyr Gly Thr Ser Ser Asn Leu Pro Ser Ala Val 
385 390 335 400 

Tvr A.rg Lys Ser Gly Thr Val Asp Ser Leu Asn Glu lie Pro Pro Gin 
405 410 415 

hsn A.sn Asn Val Pro Pro Arg Gin Glu Phe Ser His Arg Leu Ser His 
420 425 430 

Val Ser Met Phe Arg Ser Gly Phe Ser A.sn Ser Ser Val Ser lie lie 
435 ' 440 445 

A.rg Ala Pro Thr Phe Ser Trp Gin His Arg Ser Ala Glu Phe Asn Asn 
450 455 460 

lie lie Pro Ser Ser Gin lie Thr Gin lie Pro Leu Thr Lys Ser Thr 
465 470 475 480 

A.sn Leu Gly Ser Gly Thr Ser Val Val Lys Gly Pro Gly Phe Thr Gly 
485 490 495 

Gly A.sp He Leu A-rg Arg Thr Ser Pro Gly Gin He Ser Thr Leu Arg 

500 505 510 

Val Asn He Thr Ala Pro Leu Ser Gin .Arg Tvr A.rg Val Arg He Arg 
515 520 " 525 

Tyr A.la Ser Thr Thr Asn Leu Gin Phe His Thr Ser He Asp Gly Arg 
530 535 540 

Pro He Asn Gin Gly Asn Phe Ser A-la Thr Me*:: Ser Ser Gly Ser A.sn 
545 550 555 560 

Leu Gin Ser Glv Ser Phe Arg Thr Val Gly Phe Thr Thr Pro Phe Asn 
565 570 575 

Phe Ser Asn Gly Ser Ser Val Phe Thr Leu Ser .Ala His Val Phe Asn 
580 585 590 

Ser Gly Asn Glu Val Tyr He .Asp Arg He Glu Phe Val Pro Ala Glu 
595 600 605 

Val Thr Phe Glu Ala Glu Tyr Asp Leu Glu A^g Ala Gin Lys Ala Val 
610 615 620 

Asn Glu Leu Phe Thr Ser Ser A.sn Gin He Gly Leu Lys Thr Asp Val 
625 630 635 640 

Thr Asp Tyr His He Asp Gin Val Ser Asn Leu Val Glu Cys Leu Ser 
645 650 " 655 

Asp Glu Phe Cys Leu Asp Glu Lys Gin Glu Leu Ser Glu Lys Val Lys 
660 665 670 

His Ala Lys Arg Leu Ser Asp Glu Arg Asn Leu Leu Gin Asp Pro Asn 
675 680 685 
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Phe Arg Gly lie Asn Arg Gin Leu Asp A.rg Gly Trp Arg Gly Ser Thr 
690 695 700 

Asp lie Thr He Gin Gly Gly A.sp Asp Val Phe Lys Glu Asn Tyr Val 
705 710 * 715 720 

Thr Leu Leu Gly Thr Phe Asp Glu Cys Tyr Pro Thr Tyr Leu Tyr Gin 
725 730 735 

Lys He Asp Glu Ser Lys Leu Lys Ala Tyr Thr Arg Tyr Gin Leu Arg 
740 745 750 

Gly Tyr He Glu Asp Ser Gin Asp Leu Glu He Tyr Leu He Arg Tyr 
755 760 765 

Asn Ala Lys Kis Glu Thr Val Asn Val Pro Gly Thr Gly Ser Leu Trr> 
770 775 780 

Pro Leu Ser Ala Gin Ser Pro He Gly Lys Cys Gly Glu Pro Asn Arg 
785 790 795 800 

Cys Ala Pro His Leu Glu Trp Asn Pro Asp Leu A.sp Cys Ser Cys Arg 
805 810 " 815 

A.sp Gly Glu Lys Cys Ala H:'s His Ser His His Phe Ser Leu Asp He 
820 825 830 

A.sp Val Gly Cys Thr Asp Leu A.sn Glu Asp Leu Gly Val Trp Val He 
S35 840 " 845 

Phe Lys He Lys Thr Gin Asp Gly Kis A.ia A.rg Leu Gly Asn Leu Glu 
850 B55 " 860 

Phe Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg Val Lys 
865 870 875 880 

A.rg Ala Glu Lys Lys Trp Arg A.sp Lys Arg Glu Lys Leu Glu Trp Glu 
855 8s6 " 395 

Thr Asn He Val Tyr Lys Glu Ala Lys Glu Ser Val Asp Ala Leu Phe 

900 905 ' 910 

Val Asn Ser Gin Tyr Asp Gin Leu Gin Ala A.sp Thr Asn He Ala Met 
915 920 ' 925 

He His Ala Ala Asp Lys Arg Val His Ser He Arg Glu Ala Tvr Leu 
930 935 940 

Pro Glu Leu Ser Val He Pro Gly Val Asn Ala Ala He Phe Glu Glu 
945 950 955 960 

Leu Glu Gly Arg He Phe Thr Ala Phe Ser Leu Tyr Asp Ala Arg Asn 
965 970 975 

Val He Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Trp Asn Val 
980 985 990 
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Lys Gly His Val Asp Vai Giu Giu Gin Asn Asn Gin Arg Ser Vai Leu 
995 1000 1005 

Val Leu Pro Giu Trp Giu Ala Giu Val Ser Gin Giu Val Arg Val 
1010 1015 1020 

Cys Pro Gly Arg Gly Tyr lie Leu Arg Val Thr Ala Tyr Lys Giu 
1025 1030 1035 

Gly Tyr Gly Giu Gly Cys Val Thr lie His Giu lie Giu Asn Asn 
1040 1045 1050 

Thr A.sp Giu Leu Lys Phe Ser Asn Cys Val Giu Giu Giu lie Tyr 
1055 1060 1065 

Pro Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr Val Asn Gin Giu 
1070 1075 1080 

Giu Tyr Gly Gly Ala Tyr Thr Ser Arg Asn A.rg Gly Tyr Asn Giu 
1085 1090 1095 

A.la Pro Ser Val Pro Ala Asp Tyr A.la Ser Val Tyr Giu Giu Lys 
1100 1105 1110 

Ser Tyr Thr Asp Gly Arg Arg Giu Asn Pro Cys Giu Phe Asn Arg 
1115 " ' " 1120 ' 112o 

Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lvs 
1130 ^ ' ' 1135 1140 

Giu Leu Giu Tyr Phe Pro Giu Thr Asp Lys Val Trp lie Giu lie 
1145 1150 1155 

Gly Giu Thr Giu Gly Thr Phe He Val Asp Ser Val Giu Leu Leu 
1150 1165 * 1170 

Leu Mer Giu Giu 
1175 



<210> 7 
<211> 3531 
<212> DNA 

<213> Bacillus thuringiensis 
<400> 7 

atggataaca atccgaacat caatgaatgc attccttata attgtttaag taaccctgaa 60 
gtagaagtat taggtggaga aagaatagaa actggttaca ccccaatcga tatttccttg 120 
tcgctaacgc aatttctttt gagtgaattt gttcccggtg ctggatttgt gttaggacta 180 
gttgatataa tatggggaat ttttggtccc tctcaatggg acgcatttct tgtacaaatt 240 
gaacagttaa ttaaccaaag aatagaagaa ttcgctagga accaagccat ttctagatta 300 
gaaggactaa gcaatcttta tcaaatttac gcagaatctt ttagagagtg ggaagcagat 360 
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cctactaatc 


cagcattaag 


agaagagatg 


cgt atrcaat 


tcaatgacat 


gaacagtgcc 


420 


cttacaaccg 


ctatt cctct 


ttt: t gcagtt 


caaaattatc 


aagttcctct 


t ttatcagta 


480 


tatgttcaag 


ctgcaaattt 


acarttatca 


gttttgagag 


atgtttcagt 


gtttggacaa 


540 


aggtggggat 


c tgatgccgc 


gactat caat 


agtcgttata 


atgatttaac 


taggcttatt 


600 


ggcaact a t a 


cagatt at gc 


tgtacgctgg 


tacaatacgg 


gattagaacg 


tgratgggga 


660 


ccggarli ct a 


gagattgggt 


aaggtat aat 


caar ttacaa 


gagaattaac 


actaactgta 


720 


1 1 a g a c a u c g 


"c tgct ct gtt 


cccgaat t at 


gatagtagaa 


gatatccaat 


tcgaacagtt 


780 


tcccaa'C'taa 


Caagagaaau 


ttat acaaac 


ccagt attag 


aaaattttga 


tggtagtttt 


840 


cgaggc ucgg 


c L-cagggccu 


agaaggaagt 


at taggagt c 


cacatttgat 


ggatatactt 


900 


aacagrat aa 


ccat ctat ac 


gcatgct cat 


aaagggcaau 


atrattggtc 


agggcatcaa 


960 


a'C aa w ggc~ 


c u c c ^ g u a c g 


gtr-tcgggg 


ccagaatt ca 


ctttt ccgct 


at atggaact 


1020 


at gggaaatc 


cagcuccaca 


acaacgtatt 


gt* g::tcaac 


t aggtcaggg 


cg^ctataga 


lOSO 


acc uTiancgu 


ccac wfcata 


tagaagacct 


uvi~a<'i - a~ag 


ggat aaataa 


tcaacs.act a 


' - G 


t cz g" ~ c w^g 


accccacaca 


atZwCci: t at 




caaa hi: t ccc 


atccgc'gta 


1200 


tacagaaaaa 


ccggaacggu 


aga-ncgctg 


gaugaaazac 


cgccacagaa 


taacaacgtg 


1260 


ccacc" aggc 


aagga'C'^'cag 


~ c a "c c ga u "C a 


agccatg-wt 


caatgrttcg 


ttcagccttt 


1 3 2 C 


agtaa" agta 


gzc" aag^a" 


aat aagagct 


ccaacg -tz- 


cttggcagca 


t cgcagtgct 


13S0 


caau" ~ aa* a 




ttcarcacaa 


a*ccacacaaa 


-accrtraac 


aaaatccacr 


1440 


aatc "ccggct: 


crggaacttc 


t gr c gt t a a a 


ggaccacgat 


"racaggagg 


agata" tct t 


1500 


cgaagaactt 


cacctggcca 


ganttcaacc 


tt aagagraa 


arattactgc 


accattatca 


1560 


caaagatauC 


gggtaagaat 


tcgctacgct 


tctactacaa 


atttacaatt 


ccatacatca 


1620 


attgacggaa 


gacctattaa 


tcagggtaat 


ttttcagcaa 


ctatgagtag 


tgggagtaat 


1680 


ttacagzccg 


gaagctttag 


gactgtaggt 


tttactactc 


cgtttaactt 


ttcaaatgga 


1740 


tcaagtgtat 


ttacgttaag 


tgctcatgtc 


ttcaattcag 


gcaatgaagt 


ttatatagat 


1800 


cgaattgaat ' 


ttgttccggc 


agaagtaacc 


tttgagccag 


aatatgattt 


agaaagagca 


1860 


caaaaggcgg 


tgaatgagct 


gtttacttct 


tccaatcaaa 


tcgggttaaa 


aacagatgtg 


1920 


acggattatc 


atattgatca 


agtatccaat 


ttagttgagt 


gtttatcaga 


tgaattttgt 


1980 


ctggatgaaa 


aacaagaatt 


gtccgagaaa 


gtcaaacatg 


cgaagcgact 


tagtgatgag 


2040 
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cggaatttac 


ttcaagatcc 


aaacttcaga 


gggatcaata 


cacaacraga 


ccgtggctgg 


2100 


agaggaagta 


cggatattac 


catccaagga 


ggcgatgacg 


tattcaaaga 


gaattacgtt 


2160 


acgctattgg 


gtacctttga 


tgagtgctat 


ccaacgtatt 


tatatcaaaa 


aatagatgag 


2220 


tcgaaattaa 


aagcctatac 


ccgttatcaa 


ttaagagggt 


atatcgaaga 


tagtcaagac 


2280 


ttagaaatct 


atttaattcg 


ctacaatgca 


aaacatgaaa 


cagtaaatgt 


gccaggtacg 


2340, 


ggttccttat 


ggccgctttc 


agcccaaagt 


ccaarcggaa 


agtgtggaga 


gccgaatcga 


2400 


tgcgcgccac 


accttgaatg 


gaancctgac 


ttagattgtt 


cgtgtaggga 


tggagaaaag 


2460 


tgtgcccarc 


at rcgcatca 


tfcct cct "ta 


gacatugat g 


taggatgtac 


agacttaaat 


2520 


gaggaccrag 


gtgtatgggu 


gatctttaag 


at "Caagacgc 


aagatgggca 


cgcaagacta 


2580 


gggaatctag 


a g'c t ti c u c ga 


agagaaacca 


1 1 a gt a gg a g 


aagcgctagc 


tcgtgtgaaa 


2640 


agagcggaga 


aaaaa rggag 


agacaaacgt 


gaaaaat "cgg 


aat gggaaac 


aaa t atcg'C" 


2700 


"ta uaaacacg 


caaaagaatc 


tc" agar get 


'C'ca~"ccg"caa 


actctcaata 


tgatcaat-ca 


2760 


caagcccata 




ca\ garrcat 


gcggcagat a 


aacgtgrtca 


tagcattcga 


2820 


ga'agcttatc 


tgccti^agc - 


ctccgtgatt 


ccgggti gn c«i 


atgcggctat 


ttttgaagaa 


28b0 


ttagaagggc 


gratttrcac 


-gcattctcc 


C'ca'ca'cgaug 


cgagaaatgt 


cattaaaaa- 


2940 


ggtga-ttta 


ataat ggc w w 


atcctgctgg 


aacgt gaaag 


ggcatgt aga 


tgracaagaa 


3000 


caaaacaacc 


aacgtt egg* 


c c"C ~ g u c c t 


ccggaar ggg 


aagcagaagt 


gtcacaagaa 


3060 


gtrcgtgt 


gtcccggtcg 


tggccat at c 


cttcgtgtca 


cagcgtacaa 


ggagggataL 


3120 


ggagaaggtt 


gcgtaaccat 


tcatgagau c 


gagaacaaTia 


cagacgaact 


ggag-ttagc 


3180 


aactgcgtag 


aagaggaaat 


ct atccaaar 


aacacggtaa 


cgrgtaatga 


ttatactgta 


3240 


aa t caagaag 


aatacggagg 


tgcgracact 


^cccg^aa l-c 


gaggat ataa 


cgaagctcct 


3300 


tccgtaccag 


ctgattatgc 


gtcagtctat 


gaagaaaaat 


cgtatacaga 


tgcacgaaga 


3360 


gagaatcctt 


gtgaatttaa 


cagagggtat 


agggattaca 


cgccactacc 


agttggttat 


3420 


gtgacaaaag 


aattagaata 


cttcccagaa 


accgataagg 


tatggattga 


gattggagaa 


3480 


acggaaggaa 


catttatcgt 


ggacagcgtg 


gaattactcc 


ttatggagga 


a 


3531 



<210> 8 

<211> 1177 

<212> PRT 

<213> Bacillus thuringiensis 

<400> 8 
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Met Asp Asn Asn Pro Asn He Asn Glu Cys He Pro Tyr Asn Cys Leu 
15 10 15 

Ser A.sn Pro Glu Val Glu Val Leu Gly Gly Glu Arg He Glu Thr Gly 
20 25 ' 30 

Tyr Thr Pro He Asp He Ser Leu Ser Leu Thr Gin Phe. Leu Leu Ser 
35 40 45 

Glu Phe Val Pro Gly Ala Gly Phe Val Leu Gly Leu Val Asp He He 
50 55 60 

Trp Gly lie Phe Gly Pro Ser Gin Trp A.sp A.la Phe Leu Val Gin He 
65 70 * ' 75 80 

Glu Gin Leu He Asn Gin Arg He Glu Glu Phe Ala Arg Asn Gin Ala 
85 90 95 

He Ser Arg Leu Glu Gly Leu Ser Asn Leu Tyr Gin He Tyr Ala Glu 

100 105 110 

Ser Phe Arg Glu Trp Glu Ala Asp Pro Thr Asn Pro Ala Leu Arg Glu 

115 120 125 

Glu Met Arg He Gin Phe Asn Asp Met Asn Ser Ala Leu Thr Thr Ala 
130 135 140 

He Pro Leu .Phe Ala Val Gin Asn Tyr Gin Val Pro Leu Leu Ser Val 
145 150 155 160 

Tyr Val Gin Ala Ala Asn Leu His Leu Ser Val Leu Arg Asp Val Ser 
165 170 175 

Val Phe Gly Gin Arg Trp Gly Phe Asp Ala Ala Thr He Asn Ser Arg 
ISO ' 185 190 

Tyr Asn Asp Leu Thr Arg Leu He Gly Asn Tyr Thr Asp Tyr Ala Val 
195 200 ' 205 

Arg Trp Tyr Asn Thr Gly Leu Glu Arg Val Trp Gly Pro Asp Ser Arg 
210 215 * 220 

Asp Trp Val Arg Tyr Asn Gin Phe Arg Arg Glu Leu Thr Leu Thr Val 
225 230 235 240 

Leu Asp He Val Ala Leu Phe Pro Asn Tyr Asp Ser Arg Arg Tyr Pro 
245 250 * 255 

He Arg Thr Val Ser Gin Leu Thr Arg Glu He Tyr Thr Asn Pro Val 
260 265 270 

Leu Glu Asn Phe Asp Gly Ser Phe Arg Gly Ser Ala Gin Gly He Glu 
275 280 285 

Gly Ser He Arg Ser Pro His Leu Met Aso He Leu Asn Ser He Thr 
290 295 300 
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He Tyr Thr Asp Ala His Lys Gly Glu Tyr Tyr Trp Ser Gly His Gin 
305 310 315 320 

He Met Ala Ser Pro Val Gly Phe Ser Gly Pro Glu Phe Thr Phe Pro 
325 330 335 

Leu Tyr Gly Thr Met Gly Asn Ala Ala Pro Gin Gin Arg He Val Ala 
340 345 350 

Gin Leu Gly Gin Gly Val Tyr Arg Thr Leu Ser Ser Thr Leu Tyr Arg 
355 " 360 365 

A.rg Pro Phe Asn He Gly He Asn Asn Gin Gin Leu Ser Val Leu Asp 
370 375 380 

Gly Thr Glu Phe Ala Tyr Gly Thr Ser Ser Asn Leu Pro Ser Ala Val 
385 390 395 400 

Tyr Arg Lys Ser Gly Thr Val Asp Ser Leu Asp Glu He Pro Pro Gin 

405 410 415 

Asn Asn Asn Val Pro Pro Arg Gin Gly Phe Ser His Arg Leu Ser His 

420 425 430 

Val Ser Met Phe Arg Ser Gly Phe Ser A.sn Ser Ser Val Ser He He 
•135 440 445 

Arc Ala Pro Thr Phe Ser Trp Gin His .Arc Ser Ala Glu Phe Asn Asn 
450 455 " , 460 

He He Pro Ser Ser Gin He Thr Gin He Pro Leu Thr Lys Ser Thr 
465 470 475 480 

Asn Leu Gly Ser Gly Thr Ser Val Val Lys Gly Pro Gly Phe Thr Gly 
4S5 430 " ^ 455 

Gly A.sp He Leu Arg Arg Thr Ser Pro Gly Gin He Ser Thr Leu Arg 
500 505 510 

Val Asn He Thr Ala Pro Leu Ser Gin Arg Tyr Arg Val Arg He Arg 
515 520 ^ ^ 525 

Tyr Ala Ser Thr Thr Asn Leu Gin Phe His Thr Ser He Asp Gly Arg 
530 535 540 

Pro He Asn Gin Gly Asn Phe Ser Ala Thr Mer Ser Ser Gly Ser Asn 
545 550 555 560 

Leu Gin Ser Gly Ser Phe Arg Thr Val Gly Phe Thr Thr Pro Phe Asn 
565 570 575 

Phe Ser Asn Gly Ser Ser Val Phe Thr Leu Ser Ala His Val Phe Asn 
580 585 590 

Ser Gly Asn Glu Val Tyr He Asp Arg He Glu Phe Val Pro Ala Glu 
595 600 605 
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Val Thr Phe Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys Ala Val 
610 615 620 

A-.sn Glu Leu Phe Thr Ser Ser A.sn Gin lie Gly Leu Lys Thr Asp Val 
625 630 635 ^ ' 640 

Thr Asp Tyr His lie Asp Gin Val Ser A.sn Leu Val Glu Cys Leu Ser 
645 650 " 655 

A.sp Glu Phe Cys Leu Asp Glu Lys Gin Glu Leu Ser Glu Lys Val Lys 
660 ' 665 670 

His Ala Lys Arg Leu Ser Asp Glu Arg A.sn Leu Leu Gin Asp Pro Asn 
675 680 685 

Phe Arg Gly lie A.sn A.rg Gin Leu Asp A.rg Gly Trp Arg Gly Ser Thr 
690 595 700 

Asp lie Thr lie Gin Gly Gly A.sp Asp Val Phe Lys Glu Asn Tyr Val 
705 710 " " 715 720 

Thr Leu Leu Gly Thr Phe Asp Glu Cys Tyr Pro Thr Tyr Leu Tyr Gin 
725 730 " 735 

Ly.: He Asp Glu Ser Lys Leu Lys A.la Tyr Thr A.rg Tyr Gin Leu ^::c 
"^40 ^ 745 * ■ "750 

Gly Tyr He Glu Asp Ser Gin Asp Leu Glu He Tyr Leu He Arg Tyr 
755 760 765 

Asn Ala Lys His Glu Thr val Asn Val Pro Gly Thr Gly Ser Leu Trp 
770 775 780 

Pro Leu Ser Ala Gin Ser Pro He Gly Lys Cys Gly Glu Pro Asn Arg 
735 790 795 SOO 

Cys Ala Pro His Leu Glu Trp Asn Pro Asp Leu Asp Cys Ser Cys Arg 
805 810 * ' 815 

Asp Gly Glu Lys Cys Ala His His Ser His His Phe Ser Leu Aso He 

820 825 830 

Asp Val Gly Cys Thr Asp Leu Asn Glu A.sp Leu Gly Val Trp Val He 
835 840 ^ 845 

Phe Lys He Lys Thr Gin Asp Gly His Ala A.rg Leu Gly Asn Leu Glu 
850 855 860 

Phe Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg Val Lys 
865 870 875 880 

Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Glu Trp Glu 
885 890 895 

Thr Asn He Val Tyr Lys Glu Ala Lys Glu Ser Val Asp Ala Leu Phe 
900 905 910 
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Val Asn Ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr Asn lie Ala Met 
915 920 925 

lie His Ala Ala Asp Lys Arg Val His Ser lie Arg Glu Ala Tyr Leu 
930 935 940 

Pro Glu Leu Ser Val He Pro Gly Val Asn A.la Ala He Phe Glu Glu 
945 950 955 960 

Leu Glu Gly Arg He Phe Thr Ala Phe Ser Leu Tyr Asp Ala Arg Asn 
965 970 975 

Val He Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Trp Asn Val 
980 985 990 

Lys Gly His Val Asp Val Glu Glu Gin Asn Asn Gin Arg Ser Val Leu 
995 1000 1005 

Val Leu Pro Glu Trp Glu Ala Glu Val Ser Gin Glu Val Arg Val 
1010 1015 1020 

Cys Pro Gly Arg Gly Tyr He Leu Arg Val Thr Ala Tvr Lys Glu 
1025 1030 1035 

Gly Tyr. Gly Glu Gly Cys Val Thr He His Glu He Glu Asn Asn 
ibvO 1045 1050 

Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu He Tyr 
1055 1060 * 1065 

Pro Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr Val Asn Gin Glu 
1070 1075 " lOSO 

Glu Tyr Gly Gly Ala Tyr Thr Ser Arg A.sn Arg Gly Tyr A.sn Glu 
10e5 1090 ' ^ 1095 

Ala Pro Ser Val Pro Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys 
1100 1105 1110 

Ser Tyr Thr Asp Gly Arg Arg Glu Asn Pro Cys Glu Phe Asn Arg 
1115 1120 1125 

Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lys 
1130 1135 1140 

Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp He Glu He 
1145 1150 * 1155 

Gly Glu Thr Glu Gly Thr Phe He Val Asp Ser Val Glu Leu Leu 
1160 1165 1170 

Leu Met Glu Glu 
1175 
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<210> 9 

<211> 151 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA fragment used to insert point mutations into* 
pEW3 to create the plasmid pACB-1. 

<400> 9 

atacagaaaa agcggaacgg tagattcgct gaatgaaata ccgccacaga ataacaacgt 60 

■ gcccccgagg caagaattta gtcatcgatt aagccatgtt tcaatgttta gatctggctt 120 

tagtaatagt agtgtaagta taataagagc t 151 
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